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MOUNTAIN BEAVER PROBLEMS IN THE FORESTS OF CALIFORNIA,
OREGON AND WASHINGTON
JOHN E. BORRECCO, Wildlife and Fisheries Biology, University of California, Davis, California 95616
ROBERT J. ANDERSON, Western Forestry Research Center, Weyerhaeuser Company, Centralia,
Washington 95831
ABSTRACT: Mountain beavers (Aplodontia rufa) cause considerable damage to forest trees in the Pacific
Northwest. Feeding injuries result in mortality, growth losses, deformity of trees, and understocked
plantations. Losses are most severe in new plantations with significant damage problems also occurring in
sapling stands. Trapping, and placing physical barriers around individual trees, are the most common methods
of control. Both methods are costly but effective in reducing damage.
INTRODUCTION
Aplodontia rufa is the only surviving member of a primitive family of rodents, Aplodontidae, with a
fossil history dating from the Upper Eocene period (about 50 million years ago). Lewis and Clark first
mentioned the animal and gave it the name "sewellel," which was an imperfect understanding of the Chinook
Indian word "she-wal-lal," the name for the cloaks or robes made from the skins of Aplodontia. Most commonly
called mountain beaver, the animal is not a true beaver (genus Castor), or even closely related to the
beaver. The mountain beaver was called "ogwoolal" by the Chinook, "showt'l" by the Nisqually, "squallal" by
the Yakimas, and "netate" by the Tolowas of northern California (Hooven 1977). Other common names include
mountain boomer, whistler, mountain rat, Chehalis, and North American short-tailed beaver, none of which is
truly descriptive.
The mountain beaver (Figure 1) is a stocky rodent most closely related to squirrels, but resembling a
stub-tailed muskrat (Ondatra zibethica). Adults generally measure over 300 millimeters (about a foot) in
length and weigh about 900 to 1300 grams (2 to 3 lbs.). The largest animal personally examined weighed 1622
grams (3.6 lbs.). Aplodontia rufa is well adapted for digging with a muscular body, short legs, strongly
clawed toes, long vibrissae, and small ears and eyes. The tail is a small furred stump and the pelage is
generally reddish-brown, although color variation is present among the seven recognized races and within
populations.

Fig. 1. Mountain beaver (Aplodontia rufa). (Photo by Michael Wotton, courtesy
of Weyerhaeuser Company)
Mountain beavers cause considerable damage to forests in the Pacific Northwest (Black et al. 1968,
Black et al. 1979, Borrecco et al. 1979, Canutt 1969, Dimock and Black 1969, Lawrence et al. 1961).
ECOLOGY AND BIOLOGY
The mountain beaver is found in the wet climate west of the Cascade Mountains from southern British
Columbia into northern California and in isolated parts of central California (Godin 1964).
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Franklin and Dryness (1969) describe the general topography of this area in Oregon and Washington as having
steep mountain slopes with sharp ridges, separated by deeply dissected valleys, characteristics also descriptive
of northwestern California. The climate is characterized by mild temperatures, narrow diurnal fluctuations,
prolonged cloudy periods, and heavy precipitation (over 1200 millimeters annually), falling mostly as rain
between October and March.
Although found at high elevations, the mountain beaver is most common at mid- and low elevations (below 900
meters) especially in habitats dominated by dense herbaceous or brushy vegetation high in water content and
where the soils are deep, moist and well drained (Hooven 1977).
In uncut stands, densities are low, seldom exceeding 4 animals per hectare (1.5 animals per acre). After
logging or other disturbances, and especially where sites have reverted to hardwood brush species, densities
average 6 to 7 animals per hectare (3 animals per acre) and sometimes approach 15 to 20 mountain beavers per
hectare (Hooven 1977, Neal and Borrecco 1980). Populations are clumped and numbers are highest in drainage
bottoms and moist areas.
Mountain beavers live in burrow systems that radiate from nest sites and lead to vegetation used for food
and nesting material (Camp 1918). The burrow provides a warm refuge during winter and a cool retreat during
summer (Johnston 1971). Home ranges average less than 0.3 hectare (0.7 acre) and most activity occurs within 24
meters (80 feet) of the nest site (Lovejoy 1972, Lovejoy and Black 1979a, Martin 1971, Neal and Borrecco 1980).
Home ranges often overlap and some burrow runways are used by more than one mountain beaver, although each
animal appears to have an individual nest. Martin (1971) found "nests were most frequently located at sites with
good drainage, usually under small mounds, logs, uprooted stumps, logging slash, or thick vegetative growth."
Mountain beavers are territorial regarding their nest sites and nests are generally used for long periods of
time. Nests are composed of the same types of vegetation used for food and they may contain a bushel basketful
of material (Martin 1971).
Mountain beavers feed on the foliage and bark of a wide variety of plant species with sword fern
(Polystichum munitum) and bracken fern (Pteridium aquilinum) making up a large proportion of the diet when
available (Allen 1969, Crouch 1968, Voth 1968). Perhaps the most important characteristic of preferred
vegetation is its high water content, since Aplodontia has a poor ability to concentrate urine and requires a
large daily intake of water (Dicker and Eggleton 1964, Nungesser and Pfeiffer 1965, Pfeiffer et al. 1960,
Schmidt-Nielsen and Pfeiffer 1970).
While active in the burrows at all times of the day (Ingles 1959), mountain beavers are mainly nocturnal
with some foraging activity in the early morning and dusk hours. Animals collect two to three times the amount
of vegetation needed for food and pile this material at burrow entrances (Voth 1968). This behavior is thought
to allow an animal to select preferred items in the safety of its burrow. Above-ground activity during the day
most often occurs during late summer when young animals are dispersing to new territory. Although these rodents
do not hibernate, above-ground activity may be curtailed during winter or inclement weather (Kinney 1971).
Mountain beavers are monestrous with a short and fairly well-defined breeding season (Godin 1964, Hooven
1977, Lovejoy et al. 1978, Pfeiffer 1958). In males the testes start to enlarge about mid- to late December,
attaining maximum size in January and February and declining in late March or early April (Hooven 1977, Hubbard
1922, Lovejoy et al. 1978, Pfeiffer 1956). Pfeiffer (1958) reported that estrus occurs within a period of 5 to 7
weeks in mid- to late winter (February through March) and all females in a population ovulate about the same
time each year. It is this characteristic of the estrous cycle that accounts for the short, well-defined
breeding season of Aplodontia rufa. Females do not usually bear young until the second breeding season after
their birth, which probably accounts for part of the low reproductive rate assumed for this species. The percent
of females that become pregnant each year is unknown, although Pfeiffer (1958) thought that most females two
years or older did become pregnant.
Parturition occurs from mid-March through mid-April, after a gestation period estimated at 28 to 30 days
(Cramblet and Ridenhour 1956, Pfeiffer 1958, Scheffer 1929). Litter sizes average between 2 and 4 young.
Scheffer (1929) and Pfeiffer (1958) examined 16 and 12 pregnant females, respectively, and found average litters
of 2.6 and 2.4 embryos. Lovejoy and Black (1974) reported litters of 2 to 4 born in captivity. Extensive
trapping data also indicate an average of 2.6 young per litter (Mielke 1978, unpublished Weyerhaeuser Company
technical report).
Voth (1968) found lactating females from late April through late June, and Lovejoy et al. (1978) captured
lactating females from early April through late May. Nursing probably lasts about 2 months (Pfeiffer 1958).
Young mountain beavers born in captivity were weaned beginning 6 to 8 weeks after birth (Hooven 1977, Lovejoy
and Black 1974).
Adult mountain beavers trapped by Voth (1968) were about 64 percent males; Lovejoy and Black (1974)
reported males outnumbering females 62 to 38 percent. The sex ratios of juvenile animals collected over three
successive breeding seasons varied yearly but averaged 1:1 (Lovejoy and Black 1974, 1979b). Extensive data on
several thousand animals taken during operational trapping in western Washington indicate 60 percent males in
the catch (Mielke 1978, unpublished Weyerhaeuser Company technical report).
Longevity is unknown, but we know that animals have survived in captivity for 3 years (Hooven 1977),
and trapping data show that some mountain beavers survive for at least 4 years in the field (Lovejoy 1972,
Lovejoy and Black 1979b). Martin (1971) and Lovejoy and Black (1979b) estimated that life spans of 5 to 6
years are not uncommon.
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The major work on the reproductive biology of Aplodontia was conducted in the late 1950's by Pfeiffer
(1956, 1958). More research on this animal is needed, especially in relation to current forest management
practices. Information is needed on reproductive rate, survival and immigration rates, age structure,
longevity, and breeding behavior.
THE EXTENT AND NATURE OF DAMAGE
Mountain beaver damage to forest trees has long been recognized as a problem to reforestation efforts
and forest management (Couch 1925, King 1958, Lawrence et al. 1961, Munger 1943, Scheffer 1929, 1952,
Staebler et al. 1954). In 1977 owners and managers of forest lands in Oregon, Washington, and northern
California reported mountain beaver damage on about 111 thousand hectares (275 thousand acres), primarily
in Douglas-fir (Pseudosuga menziesii) stands (Borrecco et al. 1979). Major problem areas occur from the
Olympic Peninsula south to Willapa Bay and eastward to the Puget Sound Trough in Washington, and in the
Coast Range of Oregon eastward to the Willamette Valley. Pockets of mountain beaver damage also occur in
the northwest corner of California. The acreage where damage is reported to occur is 61 percent private
land, 25 percent National Forest, and the remaining land is managed by various other federal and state
agencies (Figures 2 and 3).

Fig. 2. Acreage, by timber type, reported to be incurring mountain
beaver damage in western Oregon, western Washington, and northwestern
California (Borrecco et al. 1979).
Although some losses occur as a result of seedlings being buried or uprooted from burrowing activity
(Voth 1968), most damage to conifers is caused by feeding injuries (Black et al. 1979, Hooven 1977, Lawrence
et al. 1961, Martin 1971). Injuries result in mortality, growth suppression, and deformity of trees and can
occur anytime from the seedling stage until the trees are 15 to 20 years of age. Lawrence et al. (1961)
classified injuries by mountain beaver as: (1) stem-clipping or cutting of small seedlings, (2) branchcutting, and (3) basal-girdling (removal of bark).
Clipping of small seedlings, especially soon after planting, is the most prevalent injury (Borrecco et
al. 1979, Hooven 1977). In the 1977 survey of mountain beaver problems, 90 percent of the respondents
reported problems in new plantations, which represented about 70 percent of the total problem. Mountain
beavers sever (clip) stems up to 19 millimeters (0.75 inch) in diameter, sometimes causing losses up to 4
years after planting (Herlocker 1950, Lawrence et al. 1961). This type of damage results in forest
regeneration delays or failures, suppression of height growth, and understocked plantations.
Mountain beavers climb larger seedlings and small saplings (5 to 10 years old), clipping lateral
branches and often removing the terminal shoot. Ingles (I960) observed twig-clipping 6 meters (20 feet) above
the ground. This type of injury causes deformity and growth loss but has the least economic impact on timber
production.
Basal-girdling and undermining of roots are the most serious injuries inflicted upon saplings over 9
years old (Hooven 1977, Lawrence 1961, Neal and Borrecco 1980). Couch (1925) and Herlocker (1950) state that
mountain beavers can girdle trees 305 millimeters (1 foot) in diameter. Forty-four percent of the
respondents to the 1977 survey of mountain beaver problems reported damage to sapling stands (Borrecco et
al. 1979). About 23 percent of the total mountain beaver problem is sapling damage which results in
mortality and growth suppression.
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Fig. 3. Acreage, by land ownership, reported to be incurring mountain
beaver damage in western Oregon, western Washington, and northwestern
California (Borrecco et al. 1979).
Few estimates are available on the severity of injuries or the dollar losses associated with mountain
beaver damage. Weyerhaeuser Company, however, estimated annual losses of over $1 million on company lands
based on rough and conservative appraisals of damage levels (Borrecco, Pierson and Rochelle 1975, unpublished
economic analysis). On a 47-hectare (117 acres) hardwood-conversion area near Montesano, Washington, we
examined 2,000 seedlings for damage at intervals of 4 weeks. Over 30 percent of the seedlings were damaged by
mountain beavers within 1 year of planting. Sixty percent of the trees clipped by mountain beavers were
killed, and the surviving seedlings suffered height reductions of 70 percent.
In another study we examined over 6,000 trees on 24 randomly selected plantations in western Washington
that were planted during the 1976-77 planting season. Tree size at the time of planting had a significant
effect on the nature and severity of clipping injuries. After 2 years in the field, mortality of clipped
seedlings averaged 53 +_14 percent for 2-0 nursery stock (2 years old when planted) and 36 ± 7 percent for 2-1
seedlings (3 years old when planted). In addition, we found no appreciable increase in mortality after the
first year in the field where the larger 2-1 stock had been planted, while the smaller 2-0 seedlings continued
to be killed over a two-year period. These data suggest that clipping injuries by mountain beavers cause less
mortality with larger seedlings, although the larger (i.e., older) seedlings are more expensive to produce and
plant.
Mean heights of trees surviving mountain beaver clipping damage were about half those of undamaged
seedlings (Figure 4). Average height losses of 54 and 48 percent, respectively, were recorded for 2-0 and
2-1 stock. The mean height of damaged 2-1 seedlings was 464 +_29 millimeters (18 inches) which is about 39
percent taller than the 281 + 48 millimeters (11 inches) for damaged 2-0 seedlings. Figure 4 also indicates
that mountain beaver damage is more severe than that of hare or deer (browse). Further analysis (Figure 5)
of height data for 2-1 seedlings indicates that mountain beaver clipping following planting resulted in a
2-year height loss while trees damaged during the second year in the field only suffered a 1-year loss in
height. These data suggest that the impact of mountain beaver damage on the growth of trees surviving
clipping also is influenced by tree size when damaged.
These few examples give some indication that damage by mountain beavers can be a major factor
limiting prompt regeneration and causing significant losses in young plantations.
DAMAGE CONTROL
Control methods currently are limited to trapping and placing physical barriers around individual
seedlings. There is some use of strychnine baits (usually fresh apple slices) on an experimental basis in
Oregon. Site preparation to facilitate seedling survival and growth also modifies habitat used by mountain
beavers and might be considered as a potential control approach.
Trapping, using the Conibear No. 110 trap placed in active burrows, is the most commonly employed
method of control (Borrecco et al. 1979). General procedures are for trapping crews of two or more people
to traverse an area in parallel lines looking for signs of mountain beaver activity. When active burrow
systems are found, the feed exits are traced back to main runways and traps are placed at right angles to
the main tunnels. Twenty to 25 traps per hectare (8 to 10 per acre) should provide adequate
138

Fig. 4. Mean heights (with standard errors indicated) of 2-0 and
2-1 nursery stock after 2 years in the field. Heights of undamaged
seedlings are compared against heights of seedlings damaged by
mountain beavers, snowshoe hares, and deer (browse).

Fig. 5. Mean heights (with standard errors indicated) of 2-1
nursery stock at the end of each growing season over a 2-year
period in the field. Heights of undamaged seedlings are
compared against heights of seedlings damaged by mountain beavers
in the first year and in the second year.
control when set by a well-trained and experienced crew. Common practice has been to set two or three
times this number of traps. Where densities are particularly high, more traps may be necessary. Three
sets per burrow system is a good rule-of-thumb.
Small areas present especially difficult situations for control since reinvasion is more likely.
A buffer zone 92 meters (300 feet) wide should be trapped around an area to be protected where
immigration potential is high.
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Costs for trapping average $75 to $100 per hectare ($30 to $40 per acre) under the best conditions.
Steep topography and heavy brush or logging debris will increase costs considerably while also reducing the
effectiveness of control efforts. Site preparation that removes vegetation and logging debris, like burning,
facilitates trapper access through an area and the ability to find burrows, while also reducing the carrying
capacity of the habitat for mountain beavers. The major disadvantage of trapping is the labor-intensive
nature.
We found that trapping mountain beavers from burned areas prior to planting significantly (P<0.05)
reduced seedling damage over a period of two years. Data showed damage levels of 36 and 26 percent,
respectively, for 2-0 and 2-1 nursery stock planted in untrapped portions of two plantations in western
Washington. In the trapped portions of both areas the respective damage levels were 20 and 16 percent, giving
reductions in damage of 10 to 16 percent. Most of the damage in the trapped areas occurred during the second
year following planting; and if trapping had been repeated the second year, the differences between trapped
and untrapped areas likely would have been greater. While trapping can reduce mountain beaver damage, annual
retrapping may be needed over a period of 2 to 4 years if damage is to be held to low levels.
Use of toxic baits is a potential alternative technique to trapping, and much of the experience about
the proper placement of traps is transferable to the application of toxic baits. The major advantage of
toxicants would be the reduction in labor costs, since personnel could bait more area per day than they could
trap. Toxic baits may have the additional hazards of toxicity to nontarget species, potential secondary
toxicity, and human safety. Personnel at the Olympia Field Station, Denver Research Center, U.S. Fish and
Wildlife Service, have been evaluating baiting as an approach to controlling mountain beaver damage.
The most positive method of reducing damage by mountain beavers, and by other species also, is to place
a physical barrier around individual trees. Plastic-mesh tubes, like Vexar(R)seedling protectors, are the most
popular physical barriers. Excellent reviews on materials, installation methods, and effectiveness of using
plastic tubes for protecting seedlings are presented by Campbell and Evans (1975) and Larson et al. (1979).
These barriers are recommended for: 1) small areas where mountain beavers are present and where trapping or
other direct reductional control would require an extensive buffer; 2) areas where mountain beaver numbers
are particularly high, such as drainage bottoms, wet benches, and around accumulations of logging debris; and
3) sites where replanting is necessary to fill gaps in stocking created by mountain beavers.
Physical barriers are effective in reducing damage to seedlings by mountain beavers (Figure 6). In
a number of studies evaluating plastic-mesh tubes, we have observed mountain beaver damage levels
exceeding 44 percent for untubed trees as compared to less than 3 percent for tubed trees.

Fig. 6. Mean percent (and ranges) of damage by snowshoe hares,
mountain beavers, and elk to young Douglas-fir seedlings
protected by "Vexar" tubing, compared with those left unprotected
(i.e., untubed).
Costs are the major limiting factor in using physical barriers to prevent damage. The costs vary
depending on differences in terrain, stocking rates, materials, installation methods, and labor. Larson et
al. (1979) quote a range of values from $.25 to $1.40 per device. Experience on Weyerhaeuser Company lands
gives costs of 30 to 40 cents per tree protected against mountain beavers. Major research efforts are
directed at reducing expenses through the use of mechanization and more flexible tubing.
Habitat modification using scarification, chemicals, or fire certainly can increase the effectiveness of other control methods and sometimes even reduce animal numbers (Motubu 1978). However, our
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experiences with mountain beavers in western Oregon and Washington indicate that habitat manipulation
without further control will not solve or prevent significant mountain beaver damage.
In the 1977 survey of mountain beaver problems (Borrecco et al. 1979), respondents rated the relative
effectiveness of trapping, physical barriers, and toxic baits (Figure 7). Trapping was most often rated as
partially effective and physical barriers were generally rated highly effective. Their major concerns with
present control methods are the high costs and the need to repeat treatments often. More economical methods of
control are desired. Management decisions to use control measures are largely based on general observations
and reforestation stocking surveys. It is obvious that most decisions occur after damage has been discovered.
A need exists for a procedure to predict the potential for damage prior to planting.

Fig. 7. Control methods rated for effectiveness in preventing or reducing
mountain beaver damage to trees. Effectiveness is based on the percent of
surveyed respondents rating each method as highly, partially, or
ineffective (Borrecco et al. 1979).
SUMMARY
Damage by mountain beavers occurs primarily in western Oregon and western Washington on about 111
thousand hectares, mostly in Douglas-fir stands. Feeding injuries result in tree mortality, growth losses,
deformity, and understocked plantations. Losses are most severe in new plantations, although injuries can
occur over a period of 15 to 20 years. Currently available methods of control are trapping and physical
barriers. Both methods are effective, especially when integrated with site preparation that removes dense
vegetative cover and logging debris. The major disadvantages of both methods are the high labor requirements
and costs.
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